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(54) OPTICAL SYSTEM AND NEAR-EYE DISPLAY DEVICE

(57)  An optical system and a near-eye display de-
vice. The optical system comprises a light-emitting
source (10), a light converting unit (20), and a first re-
flecting unit (30). The light converting unit (20) is provided
at a light exiting side of the light-emitting source (10),
and, a first surface (20a) of the light converting unit (20)
faces a light exiting surface (10a) of the light-emitting
source (10). The first reflecting unit (30) is provided at

the side of the light converting unit (20) away from the
light-emitting source (10), and, an angle is provided be-
tween a second surface (30a) of the first reflecting unit
(30) and the first surface (20a). A first light emitted by the
light-emitting source (10) is converted by the light con-
verting unit (20) into a second light, and the second light

is reflected by the first reflecting unit (30).
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The presentinvention claims priority to Chinese
Patent Application No. 202010202147 .4, filed with the
China National Intellectual Property Administration on
March 20, 2020 and entitled "OPTICAL SYSTEM AND
NEAR-EYE DISPLAY DEVICE", which is incorporated
herein by reference in its entirety.

TECHNICAL FIELD

[0002] The presentinvention relates to the field of dis-
play technologies, and in particular, to an optical system
and a near-eye display device.

BACKGROUND

[0003] With the popularization of smart devices, near-
eye display (Near-eye Displays, NED) devices such as
augmented reality (Augmented Reality, AR) devices
gradually enter the consumption field. For ease of design,
a current near-eye display device generally uses a Bird-
bath optical system. That is, natural light emitted by a
display source is projected to a beam splitter. A part of
light is reflected by the beam splitter, transmitted to a
partial transmitting and partial reflecting mirror, then is
reflected by the partial transmitting and partial reflecting
mirror to be transmitted to the beam splitter, and passes
through the beam splitter to reach human eyes to form
a virtual image. Another part of the light directly reaches
the human eyes through the beam splitter. This part of
the light cannot be imaged and therefore becomes stray
light. As aresult, the display effect of the near-eye display
device is affected.

SUMMARY

[0004] Embodiments of the present invention provide
an optical system and a near-eye display device, which
can eliminate stray light generated in the near-eye dis-
play device and therefore improve the display effect of
the near-eye display device.

[0005] The embodiments of the present invention
adopt the following technical solutions:

[0006] According to a first aspect, an optical system is
provided, including a light-emitting source, a light con-
version unit, and a first reflection unit, where the light
conversion unit is on a light exit side of the light-emitting
source, and a first surface of the light conversion unit
faces a light exit surface of the light-emitting source; and

the first reflection unit is on a side of the light con-
version unit away from the light-emitting source, and
a first angle is provided between a second surface
of the first reflection unit and the first surface,

where, afirstlight emitted by the light-emitting source
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is converted by the light conversion unitinto a second
light, and the second light is reflected by the first
reflection unit.

[0007] According to a second aspect, a near-eye dis-
play device is provided, including the optical system pro-
vided in the first aspect.

[0008] In the embodiments of the present invention,
the optical system uses the light conversion unit that is
on the light exit side of the light-emitting source, so that
the first light emitted by the light-emitting source can be
converted into the second light. In addition, the optical
system uses the first reflection unit that is on the side of
the light conversion unit away from the light-emitting
source, and the first angle is provided between the sec-
ond surface of the first reflection unit and the first surface
of the light conversion unit, so that the second light con-
verted by the light conversion unit can be reflected out-
side, to prevent the second light from directly passing
through the first reflection unit and reach human eyes to
form stray light, thereby improving the display effect of
the near-eye display device and user experience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Accompanying drawings described herein are
used for providing further understanding about the
present invention, and constitute one portion of the
present invention. Exemplary embodiments of the
present invention and descriptions thereof are used for
explaining the present invention, and do not constitute
an inappropriate limitation on the present invention. In
the accompanying drawings:

FIG. 1 is a schematic structural diagram of a current
optical system;

FIG. 2 is a schematic structural diagram of an optical
system according to an embodiment of the present
invention; and

FIG. 3 is a schematic structural diagram of another
optical system according to an embodiment of the
present invention.

DETAILED DESCRIPTION

[0010] The following clearly and completely describes
the technical solutions in embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are some of the embodi-
ments of the present invention rather than all of the em-
bodiments. All other embodiments obtained by a person
of ordinary skill in the art based on the embodiments of
the present invention without creative efforts shall fall
within the protection scope of the present invention.

[0011] With the popularization of smart devices, near-
eye display devices such as AR devices gradually enter
the consumption field. For ease of production, a current
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near-eye display device generally uses a Birdbath optical
system. As shown in FIG. 1, natural light emitted by a
display source 1 is projected to a beam splitter 2. A part
of light (for example, solid lines in FIG. 1) is reflected by
the beam splitter 2, transmitted to a partial transmitting
and reflecting mirror 3, then is reflected by the partial
transmitting and reflecting mirror 3 to be transmitted to
the beam splitter 2, and is transmitted through the beam
splitter 2 to reach human eyes to form a virtual image.
Another part of the light (for example, dashed lines in
FIG. 1) directly reaches the human eyes through the
beam splitter 2. This part of the light cannot be imaged
and therefore becomes stray light, and as a result the
imaging quality of the near-eye display device is affected.
Black dots in the figure indicate that vibration directions
are perpendicular to a paper surface.

[0012] Inaview ofthis, the embodiments of the present
invention provide an optical system and a near-eye dis-
play device, toresolve the foregoing problemsin a current
near-eye display device.

[0013] The technical solutions provided in the embod-
iments of the present invention are described in detail
below with reference to the accompanying drawings.
[0014] ReferringtoFIG.2andFIG. 3, the embodiments
of the present invention provide an optical system. The
optical system may be used in a near-eye display device
such as an AR device. The optical system may include
a light-emitting source 10, a light conversion unit 20, and
a first reflection unit 30.

[0015] The light conversion unit 20 is on a light exit
side of the light-emitting source 10, and a first surface
20a ofthe lightconversion unit20 faces a light exit surface
10a of the light-emitting source 10. The first reflection
unit 30 is on a side of the light conversion unit 20 away
from the light-emitting source 10, and a first angle is pro-
vided between a second surface 30a of the first reflection
unit 30 and the first surface 20a of the light conversion
unit 20.

[0016] In the optical system provided in the embodi-
ments of the present invention, a first light (for example,
dashed lines shown in the figures) emitted by the light-
emitting source 10 is converted by the light conversion
unit 20 into a second light, and the second lightis reflected
by the first reflection unit 30, so that the first light emitted
by the light-emitting source 10 is prevented from directly
reaching human eyes through the first reflection unit 30.
[0017] During application, a reflecting surface 40a of
a reflecting lens 40 on a near-eye display device (such
as AR glasses) faces the second surface 30a of the first
reflection unit 30. Another part of the light (for example,
solid lines shown in the figures) emitted by the light-emit-
ting source 10 is converted by the light conversion unit
20, and a vibration direction of this part of the light is
changed (for example, this part of the light is converted
from natural light to circularly polarized light or elliptically
polarized light). This part of the light is transmitted to the
first reflection unit 30, reflected by the first reflection unit
30 to the reflecting surface 40a of the reflecting lens 40,
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then reflected by the reflecting surface 40a to the first
reflection unit 30 and passes through the first reflection
unit 30 to reach the human eyes, to form a virtual image.
[0018] It may be understood that since the first light
emitted by the light-emitting source 10 is prevented from
directly reaching human eyes, the imaging quality of the
virtual image formed by another part of the light is not
affected, so that the display effect of the near-eye display
device and user experience can be improved.

[0019] Optionally, in the optical system provided in the
embodiments of the present invention, the first angle be-
tween the first surface 20a of the light conversion unit 20
and the second surface 30a of the first reflection unit 30
is not less than 30 degrees and not greater than 60 de-
grees. Therefore, light projected by the light conversion
unit 20 can be projected to the first reflection unit 30 and
then reflected at an appropriate angle, thereby further
eliminating stray light.

[0020] Itshould be noted that in the optical system pro-
vided in the embodiments of the present invention, the
first angle between the first surface 20a and the second
surface 30a is not limited to being between 30 degrees
and 60 degrees. For example, the first angle may be less
than 30 degrees, or the first angle may be greater than
60 degrees. In these cases, the first reflection unit 30 can
also reflect the light projected by the light conversion unit
20 to eliminate stray light.

[0021] All components in the optical system provided
in the embodiments of the present invention are de-
scribed respectively below.

[0022] Inanoptional implementation, the light-emitting
source 10 in the optical system provided in the embodi-
ments of the present invention may be a liquid crystal
display (Liquid Crystal Display, LCD), an organic light-
emitting diode (Organic Light-emitting Diode, OLED) dis-
play, or a display made of another material, which is not
specifically limited herein.

[0023] In an optional implementation, the light conver-
sion unit 20 in the optical system provided in the embod-
iments of the presentinvention may include an absorptive
polarizer 21 and a first phase retarder 22. The absorptive
polarizer 21 includes the first surface 20a, and the first
phase retarder 22 is on a side of the absorptive polarizer
21 away from the light-emitting source 10.

[0024] Inthisimplementation, the firstlight may be nat-
ural light, and the second light may be circularly polarized
light or elliptically polarized light. The first light emitted
by the light-emitting source 10 is converted by the ab-
sorptive polarizer 21 into linearly polarized light, and the
linearly polarized light is converted by the first phase re-
tarder 22 into the second light. The second light is re-
flected by the first reflection unit 30, transmitted to the
first phase retarder 22 again, and is then converted by
the first phase retarder 22 into linearly polarized light, a
vibration direction of the linearly polarized light is
changed, then the linearly polarized light is absorbed by
the absorptive polarizer 21.

[0025] It may be understood that the natural light emit-
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ted by the light-emitting source 10 may be converted into
linearly polarized light by using the absorptive polarizer
21, and a vibration direction of linearly polarized light
transmitted from the absorptive polarizer 21 and a vibra-
tion direction of the light reflected back from the first re-
flection unit 30 can be adjusted by using the first phase
retarder 22, so that the light reflected back from the first
reflection unit 30 can be absorbed by the absorptive po-
larizer 21. Therefore, the light emitted by the light-emit-
ting source 10 is prevented from reaching human eyes,
thereby eliminating stray light and improving the display
effect of the near-eye display device.

[0026] Optionally, to achieve better imaging quality, a
second angle is provided between a transmission axis
of the absorptive polarizer 21 and an optical axis of the
first phase retarder 22. Optionally, the second angle may
be 45 degrees. In this case, the second light converted
by the first phase retarder 22 is circularly polarized light,
and further obtained imaging quality is good.

[0027] Optionally, the second angle may be alterna-
tively any other angle other than 45 degrees. In this case,
the second light converted by the first phase retarder 22
is elliptically polarized light. The elliptically polarized light
can also be reflected back by the first reflection unit 30
after being transmitted to the first reflection unit 30, and
is then converted by the first phase retarder 22 again into
linearly polarized light to be absorbed by the absorptive
polarizer 21, thereby eliminating stray light.

[0028] Optionally, the absorptive polarizer 21 may be
adhered to the first phase retarder 22. Therefore, in one
aspect, a transmission path of light in the light conversion
unit 20 can be shortened to reduce a light loss. In another
aspect, the volume of the light conversion unit 20 can be
reduced, thereby reducing a space of the optical system.
[0029] Correspondingly, the first reflection unit 30 in
the optical system provided in the embodiments of the
present invention may include a reflective polarizer 31
and a second phase retarder 32. The second phase re-
tarder 32 includes the second surface 30a. The second
surface 30a faces the light conversion unit 20. The re-
flective polarizer 31 is on a side of the second phase
retarder 32 away from the light conversion unit 20, and
a vibration direction of the reflective polarizer 31 is or-
thogonal to a vibration direction of the absorptive polar-
izer 21. For example, if the vibration direction of the re-
flective polarizer 31 is a P direction, the vibration direction
of the absorptive polarizer 21 is an S direction. If the
vibration direction of the reflective polarizer 31 is the S
direction, the vibration direction of the absorptive polar-
izer 21 is the P direction.

[0030] Inthisimplementation, the second light convert-
ed and projected by the light conversion unit 20 is con-
verted by the second phase retarder 32 into a third light.
The third light is reflected by the reflective polarizer 31
to the second phase retarder 32 and converted by the
second phase retarder 32 into a fourth light to be trans-
mitted to the first phase retarder 22. The fourth light is
converted by the first phase retarder 22 into a fifth light.
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The fifth light is absorbed by the absorptive polarizer 21.
[0031] For example, the first light may be natural light,
the second light may be circularly polarized light, the third
light may be linearly polarized light, the fourth light may
be circularly polarized light, and the fifth light may be
linearly polarized light, where a vibration direction of the
third light is orthogonal to a vibration direction of the fifth
light. For example, if the third light is P-polarized light,
the fifth light is S-polarized light. If the third light is S-
polarized light, the fifth light is P-polarized light.

[0032] It may be understood that in this implementa-
tion, by using the reflective polarizer 31 with a vibration
direction orthogonal to the vibration direction of the ab-
sorptive polarizer 21, the reflective polarizer 31 can re-
flect linearly polarized light transmitted from the absorp-
tive polarizer 21. Through the cooperation between the
second phase retarder 32 and the first phase retarder
22, a vibration direction of the linearly polarized light
transmitted from the absorptive polarizer 21 can be ad-
justed, so that the linearly polarized light can be reflected
by the reflective polarizer 31, and a vibration direction of
linearly polarized light reflected by the reflective polarizer
31 to return to the absorptive polarizer 21 can also be
adjusted, so that the linearly polarized light can be ab-
sorbed by the absorptive polarizer 21. Therefore, light
emitted by the light-emitting source 10 is prevented from
reaching human eyes, thereby eliminating stray light and
improving the display effect of the near-eye display de-
vice.

[0033] Optionally, both the first phase retarder 22 and
the second phase retarder 32 may be quarter-wave
plates. When a quarter-wave plate is used as a phase
retarder, the cost is low, the implementation is simple,
and the assembly is easy.

[0034] Optionally, to achieve better imaging quality, a
third angle is provided between a transmission axis of
the reflective polarizer 31 and an optical axis of the sec-
ond phase retarder 32. Optionally, the third angle may
be 45 degrees. In this case, both the third light and the
fourth light converted by the second phase retarder 32
are circularly polarized light, and further obtained imaging
quality is good.

[0035] Optionally, the third angle may be alternatively
any other angle other than 45 degrees. In this case, both
the third light and the fourth light converted by the second
phaseretarder32 are elliptically polarized light, which can
also achieve the effect of absorbing stray light.

[0036] Optionally, asshowninFIG. 3, thefirstreflection
unit 30 may further include an absorptive polarizer 33 (to
facilitate distinguishing from the absorptive polarizer 21
in the light conversion unit 20, the absorptive polarizer
21 is referred to as a first absorptive polarizer, and the
absorptive polarizer 33 is referred to as a second absorp-
tive polarizer). The absorptive polarizer 33 may be on a
side of the reflective polarizer 31 away from the light con-
version unit 20, and a vibration direction of the absorptive
polarizer 33 is the same as the vibration direction of the
reflective polarizer 31.
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[0037] Forexample, whenanenvironmentin whichthe
optical system s in has ambient light A that is transmitted
to the first reflection unit 30 from a side of human eyes,
the absorptive polarizer 33 can absorb all light with vi-
bration directions different from the vibration direction of
the absorptive polarizer 33 from the ambient light A.
Therefore, polarized light that is in the ambient light A
and has a vibration direction orthogonal to the vibration
direction of the reflective polarizer 31 can be prevented
from being reflected by the reflective polarizer 31 to the
human eyes to form stray light and cause visual interfer-
ence, and polarized light transmitted from the reflective
polarizer 31 can be directly transmitted from the absorp-
tive polarizer 33 to reach the human eyes, so thatimaging
is not affected.

[0038] Optionally, the reflective polarizer 31, the sec-
ond phase retarder 32, and the absorptive polarizer 33
are adhered to each other. Therefore, in one aspect, a
transmission path of light in the first reflection unit 30 can
be shortened to reduce a light loss. In another aspect,
the volume of the first reflection unit 30 can also be re-
duced, thereby further reducing the space of the optical
system.

[0039] Further, as shown in FIG. 3, the first reflection
unit 30 may further include plate glass 34, and the ab-
sorptive polarizer 33 is adhered to the plate glass 34.
Therefore, aberration caused by uneven light passing
through the first reflection unit 30 caused by wrinkling of
any one of the reflective polarizer 31, the second phase
retarder 32, and the absorptive polarizer 33 can be avoid-
ed, so that the imaging is not affected, thereby further
improving the display effect of the near-eye display de-
vice.

[0040] In another embodiment, the optical system pro-
vided in the embodiments of the present invention may
further include a second reflection unit 40. The second
reflection unit 40 is on the side of the light conversion
unit 20 away from the light-emitting source 10, and the
reflecting surface 40a of the second reflection unit 40
faces the second surface 30a of the first reflection unit
30. In an actual application, the second reflection unit 40
may be used as a reflecting lens of the near-eye display
device.

[0041] Inthe second reflection unit 40, a sixth light (for
example, the solid lines shown in the figure) emitted by
the light-emitting source is converted by the light conver-
sion unit20 into a seventh light. The seventh lightis trans-
mitted to the first reflection unit 30 and converted by the
first reflection unit 30 into an eighth light to be reflected
to the second reflection unit 40. The eighth light is then
reflected by the second reflection unit 40 to the first re-
flection unit 30 and converted by the first reflection unit
30 into a ninth light to pass through the first reflection unit
30.

[0042] Forexample, the sixth light may be natural light,
the seventh light may be circularly polarized light, the
eighth light may be linearly polarized light, and a ninth
light may be linearly polarized light. A vibration direction
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of the eighth light is orthogonal to a vibration direction of
the ninth light. For example, if the eighth light is S-polar-
ized light, the ninth light is P-polarized light. Alternatively,
if the eighth light is P-polarized light, the ninth light is S-
polarized light.

[0043] It may be understood that the light emitted by
the light-emitting source 10 sequentially passes through
the light conversion unit 20, the first reflection unit 30,
and the second reflection unit 40 to be projected to the
first reflection unit 30, and is converted by the first reflec-
tion unit 30 to reach human eyes to form a virtual image,
thereby implementing near-eye display.

[0044] It should be noted that, for an AR device, as
shown in FIG. 2 and FIG. 3, the second reflection unit 40
may allow ambient light (such as ambient light B shown
in the figures) from a side away from the first reflection
unit 30 to pass through. This part of ambient light passes
through the second reflection unit 40 to enter the first
reflection unit 30, and is converted by the first reflection
unit 30 to pass through the first reflection unit 30 to reach
the human eyes to form a real image. Therefore, the
formed real image and virtual image are combined and
augment each other to form augmented reality AR dis-
play.

[0045] In an optional implementation, the second re-
flection unit 40 may include a curved lens. A surface 40b
of the curved lens facing the first reflection unit 30 is a
plane, a surface of the curved lens away from the first
reflection unit 30 is a curved surface 40a, and a concave
surface of the curved surface 40a may be formed as a
reflecting surface. Therefore, a dispersion degree of the
curved surface can be reduced, which facilitates more
stable reflection and transmission of light in the second
reflection unit 40 and does not affect the imaging effect
of the optical system.

[0046] Inanother embodiment, as shownin FIG. 3, the
optical system provided in the embodiments of the
present invention may further include a lens 50. The lens
50 is arranged between the light-emitting source 10 and
the light conversion unit 20, and may correct the light
emitted by the light-emitting source 10, thereby eliminat-
ing the aberration and therefore further improving the dis-
play effect of the near-eye display device. During appli-
cation, a quantity of lenses 50 may be set according to
an actual need. For example, there may be one or more
lenses 50. This is not specifically limited herein.

[0047] It should be noted that, as shown in FIG. 2 and
FIG. 3, black dots indicate that vibration directions are
perpendicular to a paper surface, and rotation arrows
indicate rotation directions of light.

[0048] The embodiments of this specification further
provide a near-eye display device, including the optical
system provided in the foregoing one or more embodi-
ments.

[0049] It may be understood that in the embodiments
of this specification, the near-eye display device may be
an augmented reality device, a virtual reality (Virtual Re-
ality, VR) device, or another near-eye display device,
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which is not specifically limited herein.

[0050] It should be noted that the term "comprise”, "in-
clude" or any other variation thereof in this specification
is intended to cover a non-exclusive inclusion, which
specifies the presence of stated processes, methods, ob-
jects, orapparatuses, butdoes not preclude the presence
or addition of one or more other processes, methods,
objects, or apparatuses. Without more limitations, ele-
ments defined by the sentence "including one" does not
exclude that there are still other same elements in the
processes, methods, objects, or apparatuses.

[0051] Through the descriptions of the foregoing im-
plementations, a person skilled in the art may clearly un-
derstand that the methods in the foregoing embodiments
may be implemented by using software and a necessary
general hardware platform, and optionally, may also be
implemented by using hardware, but in many cases, the
former manner is a betterimplementation. Based on such
an understanding, the technical solutions of the present
invention essentially, or the part contributing to the prior
art, may be presented in the form of a software product.
The computer software product is stored in a storage
medium (for example, a ROM/RAM, a magnetic disk, or
an optical disc) including several instructions to enable
a terminal (which may be a mobile phone, a computer,
a server, an air conditioner, a network device, or the like)
to perform the methods described in the embodiments
of the present invention.

[0052] The embodiments of the present invention are
described above with reference to the accompanying
drawings. However, the present invention is not limited
to the foregoing specific implementations. The foregoing
specific implementations are illustrative instead of limi-
tative. Enlightened by the present invention, a person of
ordinary skill in the art can make many forms without
departing from the idea of the present invention and the
scope of protection of the claims. All of the forms fall
within the protection of the present invention.

Claims

1. An optical system, comprising a light-emitting
source, a light conversion unit, and a first reflection
unit, the light conversion unit is on a light exit side of
the light-emitting source, and a first surface of the
light conversion unit faces a light exit surface of the
light-emitting source; and

the first reflection unit is on a side of the light
conversion unit away from the light-emitting
source, and a first angle is provided between a
second surface of the first reflection unitand the
first surface,

wherein a first light emitted by the light-emitting
source is converted by the light conversion unit
into a second light, and the second light is re-
flected by the first reflection unit.
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2,

The optical system according to claim 1, wherein the
light conversion unit comprises an absorptive polar-
izer and a first phase retarder, the absorptive polar-
izer comprises the first surface, and the first phase
retarder is on a side of the absorptive polarizer away
from the light-emitting source.

The optical system according to claim 2, wherein a
second angle is provided between a transmission
axis of the absorptive polarizer and an optical axis
of the first phase retarder.

The optical system according to claim 2, wherein the
first reflection unit comprises a reflective polarizer
and a second phase retarder, the second phase re-
tarder comprises the second surface, the second
surface faces the light conversion unit, the reflective
polarizer is on a side of the second phase retarder
away from the light conversion unit, and a vibration
direction of the reflective polarizer is orthogonal to a
vibration direction of the absorptive polarizer,
wherein the second light is converted by the second
phase retarder into a third light, the third light is re-
flected by the reflective polarizer to the second phase
retarder and converted by the second phase retarder
into a fourth light to be transmitted to the first phase
retarder, then the fourth light is converted by the first
phase retarder into a fifth light, and the fifth light is
absorbed by the absorptive polarizer.

The optical system according to claim 4, wherein the
first light is natural light, the second light is circularly
polarized light, the third light is linearly polarized light,
the fourth light is circularly polarized light, and the
fifth light is linearly polarized light;

wherein a vibration direction of the third light is or-
thogonal to a vibration direction of the fifth light.

The optical system according to claim 4, wherein the
first phase retarder and the second phase retarder
are quarter-wave plates.

The optical system according to claim 4, wherein a
third angle is provided between an optical axis of the
second phase retarder and a transmission axis of
the reflective polarizer.

The optical system according to any one of claims 1
to 7, wherein the optical system further comprises a
second reflection unit, the second reflection unit is
on the side of the light conversion unit away from the
light-emitting source, and a reflecting surface of the
second reflection unit faces the second surface of
the first reflection unit,

wherein a sixth light emitted by the light-emitting
source is converted by the light conversion unit into
a seventh light, the seventh light is transmitted to the
first reflection unit and converted by the first reflec-
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tion unit into an eighth light to be reflected to the
second reflection unit, and the eighth light is then
reflected by the second reflection unit to the first re-
flection unit and converted by the first reflection unit
into a ninth light to pass through the first reflection
unit.

The optical system according to claim 8, wherein the
second reflection unit comprises a curved lens, a
surface of the curved lens facing the first reflection
unitis a plane, and a surface of the curved lens away
from the first reflection unit is a curved surface.

The optical system according to any one of claims 1
to 7, wherein the first angle is not less than 30 de-
grees and not greater than 60 degrees.

The optical system according to any one of claims 1
to 7, wherein the optical system further comprises a
lens, and the lens is arranged between the light-emit-
ting source and the light conversion unit.

A near-eye display device, comprising the optical
system according to any one of claims 1 to 11.
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